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27th.-,Esmnaba, Michigan : an auroral display waa visible 
from 9222 bo 11.47 p. m. ; numerous beams covered the northern 
sky, and appmred and disappeared in qiiick sncceRsion. 

27th.-Alpena, Michigan : an aurora appeared at 9.40 p. m., 
consisting of a faint arch, extending to  an  altitude of 40°; al 
10 p. m. numerous slender beams shot upward, rising aud fall. 
ing in quick succession with an apparent motion from east to 
west; the display ended at 11.30 p. m. 

27th.-Portla.nd7 Maine: an aurora was observed from 10.25 
to 11.50 p. m. ; owing to the bright moonlight the display was 
scarcely perceptible. 

27th .-Eastport, Maine : 811 aurora was visible from 10.24 
p. m. until the early a. ni. of t’he 28th. A bank of haze ex. 
tended aloiig the horizon from wst to west and from it stream- 
ers shot upward to beyond the zenith, assuming the form oi 
“merry dancers.” The light from the full moon diminislied 
the brilliancy of the display. 

The display of the 27th was also observed at Montreal, 
Quebec, and Halifax, Nova Scotia. 

3lst.-Madison, Wisconsin : auroral streamers were observed 
during the evening. 

THUNDER -STORMS. 

Thunder-storms occurred in the various districts during the 

New’Englvnd.-3d, dth, 9th, lo th ,  Uth ,  19th, B?th, 318t. 
Middb Atlantic stat&?.-1St7 2d, 4th, 6th, 6th, 9th, 16th, 91st 

South Atlantic states.-lst, 3d, 5 4  6th, 7th, 9th, 13th to l7th, 

li’lol.adapminsuk.-4th to 7th, 9th, 11th to  31st. 
Eastern GFdfstute8.-6th, l&h, l5th, 30th to 30th. 

Rio Cfrande valby.-lst, 2d, 4th, 5th, 7th, Sth, l l t h ,  14th to 

Tennessee.-hit, 6th, 19th, 3lst to  30th. 

Lower lake region.4th to 7tl1, 13th, 18th, 19th, 31st to 25th, 

Upper lake region.-3d to 6th, lSth, 17th, 18tl1, Slst, 33d, 

h’xtreme north?ce8t.-4th7 6th, 7th, 13th, 14th, 15th, 18th, 

Upper Missis8ippi aa&y.-lst to 6th, la th ,  16th to 19th, 31st, 

Missollri va&?y.-3d to i th ,  14th to 31st. 
Northern slope.-1st to 5th, 13th to 31st, 93~1, 25t11, 26th, 

Southern elope.-lst, 3d, 4th, 7th, Sth, l l t h ,  1 2 4  13th, 16th 

Southern plataau.-3d, 3d, 4th, 7th to 12th, lSth, 23d, ~ 5 t h ~  

Middleplateau.-4th, 7th to l i th ,  Mth, 26th, 27th. 
Northernplateau.-2d, 3d, 4th, 6th, 7th, Oth, l l t h ,  12th, 19th, 

Middle Pm’pc waut region.-lst, ad, 6th, 12th, 15th. 
&ith Pacifi mast region.-Yuma, Arizona, 3d. 

month as follows : 

to  27th, 29th, 30th, 31st. 

20th to 31st. 

We8tern Cfulf8tde8.-1St to 8th. 13th to S h t ,  24th to 29th. 

l’lth, 20tl1, 25th, 29th, 30th. 

Ohio d lq . - lS t ,  5th tQ 11th. 13th,17th to 2;th, 38th to 31~t. 

29th, 30th, 31st. 

24th, 35th, 36th, 39th, 30th, 31st;. 

20th to 33d, 36th, 97th. 

23d, 24th, 26th to 31st. 

87th, 30th, 31st. 

to 20th, 29d to  27th, 29th. 

30th. 

Middle slope.-2d, 3d, 5th, 6th, 7th, loth, 14th to 30th. 

20th, 21st, 25th7 28th to 31st. 

OPTICAL PHENOMENA. 
SOLAR HALOS. 

Solar halos were observed in the various state8 and terlito- 
ries as follows: 

Arkama8.-6th, loth, 13th, 15th, Mth, 18th, 20th726th, 37th. 
California.-3d, dth, 10t11, l l t h ,  13th, 14th, 17th, 18tl1, 19th, 

21st. 24th. 35th. 37th. 
Colorado.-13th. 
Con~ecticut.-l3tli, 13 th ,  2 1 4  26th to !Nth. 
Dakota.-5th, loth, l l t h ,  15t,h, 16th, 19th, 34th, SYth. 
Dalaware.-lYth. 
DtXrict of Colzdmbia.-it.h, E t h ,  25th. 

Eaorida.-3d7 Pth, Sth, 9th, 16th, 18th, lYth, 20th, 22d, 23d, 
27th. 31st. 

Georgla.--Sth, 9th, 14th, 15th, 18th. 

Illiwi8.-2d7 7th, l l t h ,  16th, 19th, SGth, 2’ith, 38th. 
Indiana.-lOth, 30th. 36th. 

Iaai&o.--34th7 85th. 

Iowa.-3d, 3d7’ 7th,’8th, loth, l l t h ,  16th, 20th, Slst, %th, 
26th. 31st. 

K&n8ae.-6th, loth, 19th, 33d, 25th, 28th. 
Louisiana.-4 th  . 
Maine.-lst, 22d. 

Miclrigan.-2d, 3d, Gth, lath, alst, 22d7 27th, 28th. 
Miwneeota.--14t,h7 18th, 21st, 34th, 27th, 31st. 

Nebraska.-1st to 4th, 6th to loth, 12th, 13t.h., 14th, 17th, 

Nmnda.-5th7 B t h ,  86th, 29th. 
New Hampshire.-2Oth, 32d, 96th, 29th. 
New Jersy.-12th, 16th , 18th. 
New Mmico.-lSth. 
New York.-lst, 3d, 6th, lath, 13th, 14th, lYth, 24th, 36th to 

North. Carolina.-2d, 5th, 7th, loth, Mth, 31st, 35th, 38th. 
Ohio.Ath, 7tb, l l t h ,  19th, 15th, 17th, lYth, 19th, 31st, 23d, 

Oregon.-lOth, lSth, 33d, 24th, 3 t h ,  28th. 
Penmylzmnia .-19t h , 48t h , 29 th, 30th. 
Rho& Island.-82d. 
South CixroMna.-lst, 5th, 9th, l l t h ,  19th, 31st. 
l’mmtwee.-5th, l l t h ,  14th, 19th. 

Virgi%in.-6th7 7th, 17th, 19th, 33d, %th, 36th. 

Wiseonsin..-llth, SOtli, Slst, 27th. 
Wyom.ing .-11th , 23d. 

Lunar halos ware observed in the various states and terri- 

Arisona.-2d, 3d, lSth, 31st, 35th. 
Arkmsa8.-24th, 37 th. 
California .-lOth . 
Conwedicut .-24th, 37 th . 
Florida.-22d, 23~1, 34th; 
Cfeorgiu+5th, 32d, 34th. 

Illinois.-30th, 24th to 27th. 
Indiana-l’lth, 18th, 30th, 23d, 35th;36th7 27th. 

h-~n8~8.-6th, 9tl1, l i t h ,  19th; 32d, 24th, 25th, 27th. 

&Ui8iUnU.-l9th, 30th, Hst, 38th. 
Maine.-26th. 
Ma~ylmnd.-2Oth, 23d, 25th. 

Ma88achueetta.-13 th, 27 th, 29 th. 

dfi88OUm .-loth. 

18th, 83d, 26th, %th. 

29th. 

35th, 37th, BSth, 30th, 31st. 

Fttnl~-25tb. 

W ~ d b i ~ t O n  TerritQPy.-&h, l l t h ,  29th. 

LUNAR HALOS. 

tories as follows : 

Ihkot4,.-l7th7 lSth, 31St to 24th, 36th7 39th. 

Idaho.-%th. 

Iotcb.-lSth, 34th to 37th. 

Km~kh~.-33d. 

dia88aChtt8etta.-21St7 93d, 36th, 27th. 
Mi~h@t~~-20th ,  2lst, 33d, 37th, 28th. 
Mi?btbe80ta.-l9th, 36th, 27th, 28th. 
M ~ O U  6 - 5 t  h, ls th ,  25 th. 
Nebraska.-lPth, Wth, 33d to 35th, 30th. 
Nmccda.-23d, 27th. 
Ne10 Hanlpshire.-31st, 22d. 
New Jersey.-l9th, 30th, 33~1, 36th. 
Neic Yor7c.-4th7 Xst, 34th, 37th. 
North Cnrolina.-l3tli, lSth, 33d, 36th, 26th. 
Oirio.-3Oth, Slst, 23d, 95th, 28th. 
Oregon.-21st7 SSd, 24th. 

RR ode Island .-27 th. 
Temie#eee.-50th, BYd, %ti, 27th, 38th. 

P@fi~@#t~~n~k .-2Oth , 24th, 37 th, 98t h. 

.T~mc~.- lSt~h,  20th to 95th, 37t,h. 


